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PROBLEM TO BE SOLVED: To provide a practical method for manufacturing polyuronic acid or 
its solution, of which the average polymerization degree is more than 20. 

SOLUTION: High molecularweight polyuronic acid is dissolved in water as a lithium salt form and 
prepare an acid solution containing 5 wt.% or more the polyuronic acid, to which H202 and iron 
(II) salt are added to oxidize the polyuronic acid. An insoluble iron, compound is separated from 
the solution and polyuronic acid is precipitated. The polyuronic acid is separated from the 
precipitated mixture by a conventional method. 
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(4)£ (l)*5<tt>V$/c«C2)0^^iffl^t>-l*2» C i 
[0037] ±SE©ttIR*tt©l>rft*»— osfctscn 

^K^^£15^S©TJl'n-Jl'T?5fcjtU il 
[0 03 8] *ffeBJ©J3iJ©W* lA^^citU*. buIB 

ii(c) ^Tfr-r. ^r*nH5F«tt*jaE»*i«i.» 40 

T. 2 0 *«©* U 9 a >$E£$tf 

[0 039] «T«:. ¥^S^g**207fc?i3S©if#5E©*y 

[0040] XV >/)lnisM 

^buhsmmm*, * y >bb^i ( g * > 
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[0041] *#£?§©$?£ Li>mmicj:tui. 

> * p >$=&5IKto«:Sg/«u>* y soup >K£|# <fc ^ 
<b-T3iS£. &©:££#$?£ bc> <cc-c\ 

fifi%Ji(TT*^Ci$Slft-r^) . C<DJS 
&£«. 

(a) 7 lxv?'} j*&<Dmx'*< l cmm 
u. 5*s%ti±©r^=t r >^*^tfgrt4S«*iam-r 

•£> ; 

(b) XffCa)riB13bfc^ffiKM^fc*sR£ 

asttib-c«»si£;*tT 5 ; 

(c) »KRj£*J»7b;fc«-C\ KWJ^a^S 

(c0 S5rMtpHfi5Ttf5CiK:J:«3. XflCc)-C 
B«Ufc*tt*»6. £)3tf2!l©tf y $0UP>I8£jltRff)K: 

(e) jLmwc^nbtcm-^n^hixwL^o wa^m 

[0 04 2] tti&WMtUX. ej7-^i7 7 tt© 

mimmT*¥>Mi zimrzms. xso»tc* 
ttz>®Mtt*mom.iz. tamnwicMLx so~9o moie 

r. fiT31+5pHill 3.3tiT. 2.5&.±X$>i>Ct 

[0043] */c. mmt-^m^. w-aom^m^ms j: 
o. 5aa%Jii±©r;i'=r>K ; Sr^^tt7§?s ; &»-r 

•& : 

(b) ^B<a)'t?WWb*:«jR«:aBMt**i*--«*« 

(c) «j»Rj£3»»T l/fca-C. MWJ^P>S! 

(d) ?£*BS:j&f6;*-ti\ o-5«,>-Cffiofl4«*^l"K>»*iP 

(e) Iff (d)-CsSS 0 fciB^BKP eaPS'K V o >® 

[0 044] m^HiL/T. fiX^-F*-5 7rttO 

W5jflK-fb*^©fiW. ttJffe%K«C>pfL/ri30~l50 mol 
^©SgHCCfe.SCi^SOC^ XfKd)-C«> fS-TS 
jK©iftt***«H*t? W 5o£fi% fc & S * 
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m t i r * c t am $ l i». 

[0045 ) ji'j7>j!P>i 
^'^mm^&Wit. 'J v> 5? n >Mi2?'J (M^p 

[0046 ] *j%HJ<DW^ IA»MWK JtflB. 
£#i5<fc <0 ± # < 20<fc 0 5 I > # 'J > * o >&£f# «t 

■5. : 

(b) ISCaDTPaHL?t*«(C3MWfc**4»-Hft** 

(c) im&j£&*T L> tc&-C. !£fmi<D# y v > * p > 

(d) &&mrpHffi&Ttf-5>i:<btC<fc»J. IIWC 

(e) xfi (d)-cmgl u yt U^Wfr htt.W#<)-?>*a> 

[0 04 7 ) Ui**JK£bT» fc^-F^S^rtt© 
l*£SaStffc*3R©fi«. tbl^KKM OtT 140-180 mol 

[00481 *y ^p>&<h*i>v>j*a>McDii-£ 
-/i'tMT'n 7 *£S^c>sfc©r*tt«.ifA,fcT.>v 

[0049 ] #|6HJ3©# $ tA'ftWcfchtt. ¥i$JS£ 
S# 7 J; «} < 12 J; »3/J\3 t»sj< U J'Jl'P 

(a) t;1/=F>&£££ y 9^ A&©?f*T7kiti§ft? 
£ ; 

(b) Iff CaycKIS! L- fcjgSEtCiSBMtTkSR £ SUHfttt* 
CO «ftSJ6*J*TLfcat?. *fi8ft©#»jyjHa>M 
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h&mirz ; 

(d) M^rttlx-CpHfii^Tlf. 

(e) x?icd)-ciaKufcs^^^.£t^^y ^a>m 

y a >e?r^-r £ 

[0 05 0] HJI^ffiUT. eX7-F^i7Ta© 

io m&^&7)V¥>mi %»st5i^, xg(b)tc*j 

W^at^bTk^OSii. Ui^5M{C^L/-Cl60-190 mol 

T. &T3-tt£pHfiIte. l.OfeTF. 0.5fe(±tr*5C<!: 
>XfC. XfI(cO&Cte<,>-C. 

©igK*jas«-#-c^7oss% k<c s &-emm*i§m? 

ClSB) i>fV7-nf;l/TJl/3-JU C5S15) ©il^B) 

20 [005 1 ] #y#9»yp>& 

^ •> p >WimtiL<Dikfr 1 : lOWT©^ ^ >*55f S L 

[0052] ##£BJ©*? S U^eg^tcj:^*. ¥*JS^ 
S^isJ: ») ^ct < 20<J: § < . *fSKKc^#9 * '> p 
30 'J **7 f y n>«*f» J: ^ i-r ^> 

?n>WBSl*S*tElf»£tt. D,0©tmi«MI96» 
^© ,J C NMR^i'hJKC, sj<y^7 5'^a>K© 
6f@©3ESf-^ % C-l, C-2. C-3, C-4> C-5*Sd:0' C- 

©^&«. 

(a) •^J'^^stir y ^■5A^©jfj-C7K«:^f}?u > 
5aa%jy±©-^^^>?:^a?tt?§?s*iii2-r?) ; 

(b) iaca)-cwitote««icaiWbk*i»-i*** 
40 maux&mB.fci:ft*> : 

co «»sf6*j|*TLfea"c. i(S^#y^7i'->p> 

(O M*fl]A"CpH«*T«f. *t»*»6«»*BT>U=« 

&Ctlc<i: 0. Xfl (c)-CiHiK U /c^«*i P. , £jm# 

y**5^^n>lf5rjSJRfl53«:?t^S#-5> ; 

(e) Xg COriEM l> tcm&tofr hiZSSLtf y #5 d 

so [0053] h-^>^s #jt4±a>6A#T* 2) 



(9) 
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ttB^**>Mj «r«6fflt4»^. XH(b)«:i5^^»M 
^IbTK^CDS^, ffi^itCt»L>TSO-100 mole%(D® 

S#*pHttW:, 3.0ttT. 2.0kLL"C£><E>C L> 
[0 054] 

[0 05 6 ] Ml : #VtfJlX2>Wt<D'&l&, 

5 7 rtt) £ 1000 mLtr-^;-4 :i "C^^^->7tC600 mL<t 

ttisU&h. TKWfcU^fA— *SJ% 27.65 g£C<D* 
^y-teflDitfc. TJl/¥>Ktt«»UpHffl«j4.1©» 

fc. 5«c. Jg#Lfr#*>, 33MK«Mb**»« so 20 

X-tc. tfiWm— l.O q£^tf?Si&40 ml_3r<£ 

*e««cftn*A:. »«*4i«iB*Ka»b*:. conic 

TEfflBl. 3-4 . 4©v -Y^a^T>f>p HHHttrSdtt 
<DpHffl*2.9«:Gft:. ttRL//cB<**^7^lSaS 

(?LS : 16-40£^a>) T-»3l»»bT3ltf>fc:. So 30 
/cH(*^«J250mLCDS^>f ^>7KT? 1 L tf-^-K^U 

jdnJLfc. miBSBfbfcco^. B**:tf^*»a» <?l* 
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16— 40*£n>) T^liSiftUTSMtfc. Btfc£:95 
[005 7] K**fil0 mg£fi7}<0.4 mLtCAtl, STkK 

hv^A- d4«:rtswrai t ut # y ^ p >&<o 

iStf-^, H-X H-5 V H-4> H-3*5«fctfH-2#, 

*1 5.05. 4.47, 4.12. 4.00*5^^ 3.91 ppnrfCSliM $ fl 

/Co #U 4Oua>^c0H-i (rtSS) tr-^«5.05 ppmCt 

7C*ffl) t*-^tt, -eta-etl 5.21 ppm<b 4.86 ppmOC^ 
n«5> 0 -ecDX-^ h>VO>ftlfi (4. 55 — 5. 3 Opp 
m) te^l (C^3ft£3I9T'£>-D/c 0 
[0 0 5 8] •7>^a>^$B^|CDfi« 1 H NMRttJ; 

tejg»05BKl/fc. ^Lt, vscOig H-i (rtSB) k* 

SP) t-*) <D^jraSI©Jtl|!tt»6. #ysOun>Bt£ 
4. #y$oi/ci>BM> h-i (WW) , #y^;u 

4g) t-^*J:WJv>^o>80 h-i (rtSP) &c*t 

[0 05 9 ] 

imi ] 





rtfift^MSfajm) 0AmS5W : 3- 






4.C7 


67 






65 


^D^ftOH-l ft**© 


6J» 


759 


crTVv-© H-l CS7c45S3 


5l21 


34 



l<D8l^3&>JblrtH/fc. -tote*. ^>5?o>B!^K 

%9 (%) W6.3X ( = 100X 57/ (57+759+ 55+34) *C* 

[0 06 0] ±ia<D^ilSCCfi£oTllML/7c^ y ^a> 
KO^F^JS-afit*, P. A. Shaffer* J: M.Somogyi(3.Bi 
ol.Chem. ,100,695—713 C1933) ft I > 3 



7c«>, ^'7 ^ yu>m—frnm&Z<Djj&<DW$$§£ L/ 

fi^ffi«i8r$>o/c 0 

[0 06 1 ] m2 : j<y ^a>BBP^ja 
TJU¥>Ml50 g (fiffiS7;K*>i ; le*^- K^r 

^ 7 7t±) 1000 niLb'-^-^r'K-Y^^?^ 450 mL 

50 i^ltx^'J-iL/Co ±»tcH{B3iisam»r 
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y-CCjJQx./t. 7J^*>©{^Ibp Hffil^4.15<D 

^g^^ti/Co Sft>f^>7k^»n^r±®s^6oo mL<b 

00 p*5<fc^gra^J<t UTn -^-^^;l/T^^-^2 mL 
^Jjax/c e -tTkW&J 0.65 g**^««40 m 

iB^«J*3Q»ra6or CtcftiJftL/. W*69 5>h7># 

1 L0^-x^*7^ntc^l//c 0 o-*y- 
• x^c#U-ir-S:ftfflL/. TkiSS^lSS £ 50' C K U 

r»«*ft25o mLSsrawiufc. our, mm* ilk 

**»U<«#btt#6*ftM300 mL«:Jni**iH*3W 
tffWL/c 0 *fffl0fcBf**#^*jiJi8 (?LS: 16-40 20 

mL(D)K^^>7kri Lhr-^-«:SU/c 0 ^L<a^L 
y-&Lfc. ^ v-zmnotzifihs&t 

(?L@ : 16—40^ ^n>) 

[0062] K£|-&J10 mg^m7j<0.4 mLteAJl. S*tC 30 
>yr»OAT*Wl/ft:. SO'Ct^H NMR*^*hJl/ 

fcwjeofc. 3- (hy^jw/yju) ^w>fit 
h y a - d4^r FWfgm<t It # y $ovn >®<d±S f 

— H-l, H-5, H-4, H-33tf <fc C^K-2^ , -€**a^ft 5.0 
5, 4.47, 4.12, 4.00te<£fc>* 3.91 ppmCCgliliJ £ ft/c 0 
[0 06 3] $e>Ul, ilSifSJUI^P.A.Shaffer^J:^ 
M.Somogyi©:£ffiTm^«£&S btc 0 # y £OPP >M 

[0 064] gj3 : #y^>*P>BEg>&Jg 40 

;7 7tt) £ 1000 mLtf-#~tfirjj$W:t>7k 450 mL 

8B$l/fc#e>, *tt^y*^A— *«J« 28.0g£C<D 

6 tlfc. tt>/ *>7jc4JJDir^}Rfi«:600 mL4 
b/c. Sttl/frWfe. nSJraiUMbjcJRttK 1 

00 gtecfc^firaSUiLTn ^TVl^-A^ mL 
«rJjnx./c e -b**P* 0.65 q«:^^*ffl?40 m 
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<bk***«ctn*.fc. 8&*4B#Ra&o<Jg#Ufc. c 

6NtgMi&HCtiQx.. SJSSfflO.0~l.SCD Pehanonp 

£#^5- (?LS : 16—405 £a» -CtR3|®SL- 
xm&tc. *3->/c@{*£#J250 mL©JK-r^->7)cx?l Lfcf 

500 niL^^«:Dnx./co lBtram^ofc©^, 

[0065] I#f4ifol0 mq$rfi7K0.4 mLlCA*l< fiTkfc 

>iSXlm*.Xfemi'fc. SO'C^H NMRX'^i' hJl/ 
«:aiJffiU/c 0 3- <.h'Jjl?)Hs<))\,) ^Ob'tygt 

h'— i7. H-l H-2, H-4. H-Jfeiiyf H-S*S» 
67. 4.02. 3.89. 3 .73** <£& 3.69 ppmCCSaiJ^ nfc. 
[00661 § isBilU^liCP.A.ShafferfcJ:^ 

^W©S^a»19<!:S>J^3nfc 0 
[0067] ^4 :'7t(i)#A,yai>mi:7jiy-?l'Z&> 

;7rtt) =S: 1000 mLt-*-'f -clK-{^->7lc 450 mL 

tm-soxx? ';-<h07c o igpjctassn^SJfm-r 

SB^UttJ&se*. ^k^b'J^'i'A— *fP^ 28.0 q^C© 

x^u-tcjn^/c. r^>Mtt^JBLpHffl$ti4.i5© 

«fiB»J»6tlfc. Sft-f *>*%ttl^T^?Sfi^600 mLt 

ufc„ 2ac. s^L/^c*^. 3iaa%jiSK<t7j<3R^?K 1 

05 Qt6£Vffim.tflltUXn -*9?)lTJl'Z3-Jl'3 mL 
=&jDAfc„ «SE^-0s -t^kfD^ 0.65 <}*#tf^?K40 m 

ttykm®wiicmz.tc. m&z 4: mm® L<m&otc. c 

©M«:»l,>$6flfc*sj@e ^*s*/c 

SAH^ (^345- C) ffilCMttLtji&hZ hices q©3lS 

iatK-cr»^{c«iaofe. a^sss-mipu ant 

L3te*J?)ie^{C 6 Nig^*^*r tcfln*. S'J^«5H0.0~ 
1.8© Pehanonp HKilffiriJi^© p H(B% l.OtCb 
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CKbTig?££#J250 mL^TiSffiL/Co jg«*3Ltr- 

S <?LS : 16-405 r©?l©®bT;gi#>/c 0 B 

-clfcjftLfc. £j$ft4)JKBt2 31 gT* 10 
[006 8 ] HttftlO mg£S*0.4 mL.ec Aft. S*tc 

4fflSU/c„ JH*«ssr & o tc& , * sou y 

ftfco ££>&C, _BC5|JBL/fc P.A.Shaffer&itf M.Som 
7.5<ta'Jj£Sft/c 0 

[0 069] W5 : #U#^»yP>BWte/fi 20 
£ 200 mLfcf-#-cprj3ft^>7k 60 mL«Li&& 

it^7 'j-k L/C aa««j^«t«««ff ^rjBt* 
L&#e>, *BMty^-?A— *fp% 2.7 q£c«>x^'; 

frc, aB¥Utt3W6, 3UKS^6ABMb!KaRtttt 8.5 gfccfc 

W«»— « -b*W» 0.1 q^ttfjgl 10 mL^r^fflit 
IJWHRU a#Ott3W6^^^>^aWbk3R«jB[ 30 

^initfc. ««*4«Fm»L<a»L/fe. connect 
%fRtfi3 en ©»*$ a $ o /Co * £ r an 

iftU 500ml_CD:7^;*rJ'V 7* F7># 1 @ffir&i0# 
CcfciftOfc. a&tstttf&flffifcBNWftMTU M 
5eI5Hi.3~4 .40^ ^^u^t^>p HKK«T*S^B! 




«pPB20 02 -47 30 2 
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250 iBL«rttlil4iefeH{**«WttJU/c. 
ffiSS (5FIS: 16-405 £U>) -CR3lfflfll/C*«> 

4:3*^— «tcftS*"Cft*JO/c. ^JlScttcOJRSU: 5.7 

g"C*-*/c 0 45 mq^rfi7K0.4 mUC&ftUfc. « 

|5jS£ft/c 0 C-6, C-X C-4. C-3, C-2*5 

cfctf C-5te, -^ft^ft 174.5, 101.7, 79.9, 72.2, 69. 
Tteitf 69.6 ppffl6Caa93*li. C-2*>J:0* C-5CDfc"- 

-**HKa!3ft/c. X^^h;U«, %mitCrty*yuis 

[007 0 ] 
»2] 





Kppm) 


C-l 


10L.7 


C-2 


G9.7 


C-3 


72.2 


C-4 


79.9 


C-5 


G9.6 


C-6 


174.5 



60-185 ppm^*©*^* ^M*B2«t^3ft£ 
ilD-C&ofco ilBiHiaitCP.A.ShafferfeJ:^ M.Somo 

[HI] 80'CriBJSL/c^uy;l/a>KWf4O l H N 

MRf^^o 4.55—5.30 ppm©*^ MUffiB#5*3*i 
NMR^5, 60—185 ppntDX'*? bJlr&Wi&TjkZtl 




— 1 1 ! 1 1 - 

175 150 125 100 75 



ppm 



